Introduction
Bovine herpesvirus 1 (BHV-t), a member of the Alphaherpesvirinae, causes infectious rhinotracheitis/ pustular vulvovaginitis in cattle and may also lead to abortions (for a review, see Wyler et at., 1989) . The viral genome is a linear double-stranded DNA molecule (136 kb) which may be subdivided into a unique long segment (UL, 104 kb) and a short segment containing a unique region (U s, 10 kb) flanked by internal and terminal inverted repeats OR s and TRs, 11 kb each). During the tytic cycle of BHV-1 infection, the viral proteins are expressed in a cascade of three temporally distinct and functionally interdependent phases termed immediate-early (IE), early and late (Misra et al., 1981; Wirth et al., 1989) . BHV-1 encodes three major IE * Author for correspondence. Fax +41 1 363 0140.
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The nucleotide sequence data for the circ and BICP27 genes of BHV-1 strain K22 are available from the EMBL Data Library (Em_vi:HEHSBCIRC).
proteins which have regulatory functions by either transactivating or transrepressing specific viral genes. They are named BICP0, BICP4 and BICP22, because they are BHV-1 specific counterparts to infected cell protein (ICP) 0, ICP4, and ICP22 of herpes simplex virus 1 (HSV-1), with which they share structural and functional homology (Wirth et al., 1992; Schwyzer et al., 1993 Schwyzer et al., , 1994 Fraefel et al., 1994b) . Their genes are divergently transcribed beginning near the centres of IR s and TRs; the spliced transcripts for BICP4 and BICP22 are terminated within the repeats, and for BICP0, in U~ adjacent to IR s (Wirth et al., 1991) . There is a fourth IE protein encoded by BHV-1 which is named circ because it is produced upon IE transcription over the TRs-U ~ junction of the circularized genome; it has structural homologues in varicella-zoster virus (VZV) and equine herpesvirus 1 (EHV-1) but not in HSV-1 (Fraefel et aL, 1993 (Fraefel et aL, , 1994a .
During sequence analysis of the circ gene, we discovered an additional BHV-1 gene arranged tail-to-tail with the circ gene and found that it encoded a homologue of HSV-1 ICP27 (also called Vmw63). The properties of the latter protein are well known. It is one of the five IE proteins of HSV-t, a 63 kDa phosphoprotein which localizes to the nucleus of infected cells (Ackermann et 
M e t h o d s
Viruses and cell culture. BHV-1 strains Jura and K22, baculovirus PAK-6 and infection of MDBK and Sf9 insect cells have been described previously (Fraefel et al., 1994b) .
Plasmids. Plasmid p182 and p151 containing BHV-1 K22 HindIII-N and -J fragments, respectively, have been described previously (Engels et aL, 1986; Fraefel et aL, 1993) . A 730 bp tIpaI-HindIlI fragment of p151 was cloned into the HincII HindIII sites of Bluescript II KS(+) to construct plasmid pBHpa-HindJ. Plasmid pMS27 containing the BICP27 coding and regulatory sequences was constructed by inserting the HindIII-ScaI fragment (843 bp) of p182 into the HindIII-EcoRV sites of pBHpa-HindJ. The recombinant baculovirus transfer vector was constructed by subcloning the HinfI (blunted)-EcoRI fragment of pMS27 containing BICP27 coding sequences and polyadenylation [poly(A)] signal into the SmaI-EcoRI site ofbaculovirus transfer vector pVL1393 (Invitrogen). The HinfI site is located 12 nucleotides (nt) upstream of the ATG codon of the BICP27 gene and the EcoRI site is located 57 nt downstream of the poly(A) signal. To construct pEC47, which contains the BICP27 coding region under the control of an upstream cytomegalovirus (CMV) IE enhancer/promoter and a downstream SV40 late poly(A) signal, the HinfI-EcoRI fragment of pMS27 was converted to blunt ends and cloned into the blunted Xhol-NotI ends of pCMVfl (Clonetech Laboratories).
Both pEC41 and pEC35 contain a chloramphenicol acetyltransferase (CAT) gene under the control of the CMV IE enhancer/promoter region but differ with respect to the poly(A) signal, pEC41 contains the BHV-1 gB poly(A) signal while pEC35 contains the human growth hormone (hGH) poly(A) signal. The CMV IE enhancer/promoter and hGH poly(A) signal were obtained from pCMV3, which is a derivative of the previously described pCMV4 (Anderson et aL, 1989) but lacks the transcriptional enhancer. The CMV IE enhancer/promoter ( -7 6 0 to +3) (Thomsen et aI., 1984) was excised from pCMV3 as an 848 bp PvuII BglII fragment, converted to blunt ends and cloned into the Sinai site of pUC18. The resulting construct, designated pBH124, was cleaved with XbaI and HindIII and ligated to an XbaI-HindlII fragment from pEC3 (Bello et al., 1992) containing the 239 bp BHV-1 gB poly(A) signal. Construction of pEC4 ! was completed by insertion of the CAT gene from pEC3 into the XbaI site of the intermediate construct. To construct pEC35, pBH125 (which contains the same CMV enhancer/promoter in a pUC19 vector) was cut with SphI, blunted, cut with BamHI and ligated to a 660 bp BgllI (blunted)-A valI fragment from pCMV3 containing the hGH poly(A) signal. The CAT gene was then inserted into the XbaI site of the construct (derived from the 5' end of the 660 bp fragment) to complete the construction.
Sequence analysis. The nucleotide sequences of p182, pBHpa-HindJ and plasmids constructed above were determined by the dideoxy method using double-stranded plasmids as templates for Sequenase (United States Biochemical) with 7-deaza-dGTP or dITP instead of dGTP. Sequences were analysed using the Wisconsin Package (GCG) programs.
Preparation of rabbit antipeptide sera. The peptide NH~-MADPEIATLSTASE _Y-COOH representing the first 14 residues from the amino terminus of the deduced BICP27 amino acid sequence was synthesized by a commercial supplier (Neosystem, Strasbourg, France) and coupled via the extra tyrosine (50 to keyhole limpet haemocyanin. Similarly, the peptide NH2-LHGRYFYCNEIF-COOH representing the last 12 residues at the carboxy terminus was synthesized and coupled to haemocyanin via the amino group. In the latter peptide, conservative replacements @_ for M and R for K) were introduced to avoid residues potentially interfering with coupling, and the cysteine residue carried an acetamidomethyl protecting group. Each peptide/ carrier conjugate (0-75 mg) suspended in 1 ml of PBS was emulsified with an equal volume of Freund's complete adjuvant and injected subcutaneously at eight sites over the back and sides of 2-month-old New Zealand White rabbits using two animals per peptide (numbered 49, 50 for the amino-terminal peptide and 47, 48 for the carboxyterminal peptide). Immune reactions were boosted every 14 days by similarly injecting 0.5 mg peptide/carrier conjugate emulsified in Freund's incomplete adjuvant. Antisera were collected after 10 weeks and screened by in situ immunoadsorbent assays and immunoblots.
In situ immunoadsorbent assay. Biotin-avidin enhanced immunoassays were performed by incubating methanol-fixed cells consecutively with rabbit antipeptide sera, biotinylated goat anti-rabbit immunoglobulin G and ABC solution (Vectastain kit) as described previously (Fraefel et al., 1994b) .
Preparation of recombinant baculoviruses, cell lysates, polyacrylamide gel electrophoresis and immunoblotting. PAK-6 baculovirus DNA and recombinant transfer vector DNA isolation and cotransfection into Sf9 cells was performed as described by Summers & Smith (1987 , open reading frames (white boxes) and oligopeptides used for eliciting antibodies. Transcripts IER1.5 and LRI.1 have been mapped previously (Fraefel et al., 1993) ; other molecules are described in the text. (e) Genome segments used to express BICP27 in recombinant baculovirus (BICP27bac) or for transfection assays (pEC47).
prevent wild-type DNA from forming infectious progeny. Selection of recombinant baculovirus and plaque purification were performed as described previously (Fraefel et al., 1994b) . Monolayers of MDBK cells were mock-infected or infected with BHV-1 (Jura) as described by Misra et al. (1981) . Total cellular proteins were harvested after 0, 2, 4, 6, 16 and 24 h post-inoculation (h p.i.). Metabolic inhibitors were used essentially as described by Wirth et aL (i989). To identify IE proteins, cycloheximide (Sigma) at a concentration of 100 gg/ml was added to the medium 2 h before inoculation, during and after adsorption till 6 h p.i. The cells were washed extensively with MEM before the addition of MEM containing 5 gg/ml actinomycin D (Sigma) and incubated fnrther for 18 h. To identify" late proteins dependent on DNA synthesis, the DNA synthesis inhibitor cytosine arabinoside (araC) was added at a concentration of 100 gg/ml 2 h before, during and after infection till harvesting. Preparation of the cell lysates, SDS---polyacrylamide gel electrophoresis and Western blotting were performed as described previously (Fraefel et al., 1994b) .
Transient expression assays. Subconfluent monolayers of bovine turbinate cells in 10 cm plates were transfected with indicator plasmids by the DEAE-dextran method (Selden, 1987) . The cells were harvested after 40 h and assayed for CAT activity as follows. Cultures were washed three times with PBS, and then 5 ml 0.04 M-Tris-HC1 (pH 7-4), 1 mM-EDTA, 0.15 M-NaCI were added to each dish. After 5 min at room temperature, cells were harvested by scraping, collected by centrifugation, resuspended in 150 gl 0.1 M-Tris-HC1 (pH 7.8), and subjected to three cycles of freeze-thawing. The cell lysate was heated 10 rain at 70 °C and cell debris removed by centrifugation. The clarified cell extract was assayed for CAT activity by the fluor diffusion assay of Neuman et al. (1987) . The assay was carried out at room temperature with [14C]butyryl-CoA as the labelled substrate. One unit of CAT
Multiple sequence alignment of ICP27-related proteins. The alignment is divided into region I of lower homology and region 2 of higher homology as described in the text. Alignments were generated by using the GCG Pileup program with the following amino acid sequences : BICP27 of BHV-1 ; ORF5 gene product of EHV-1 (Telford et al., 1992) ; ORF4 gene product of VZV (Davison & Scott, 1986 ); ICP27 (Vmw63) of HSV-1 (Perry & McGeoch, 1988) ; ICP27 (Vmw63) of HSV-2 (McGeoch et al., 1991) ; BMLFI gene product activity is defined as the amount that catalyses the transfer of 1 nmol of butyryl groups from butyryl-CoA to chloramphenicol in 1 rain at room temperature.
Results

Nucteotide sequence o f the B [ C P 2 7 gene
To facilitate presentation of the results, Fig, 1 shows the map locations (a) of the plasmids used in this study (b), the sequenced region (c), a summary of the transcripts and open reading frames (d), and genome segments used to express the BICP27 coding region (e). The nucleotide sequence of the BICP27 gene was determined from the relevant portions of the H i n d I I I -N and H i n d I I I -J fragments of BHV-I strain K22; it is not shown here explicitly, but it is contained in the 3174 bp sequence from the left genome end of BHV-1 (Fraefel et at., 1993) which has been deposited in the E M B L Data Library (Em_vi:HEHSBCIRC). We had previously shown by Northern blot analysis that an early 1.7 kb transcript (ER1.7) and two late transcripts (LR3.0 and LR6.0) crossed the boundary between the H i n d l I I -J and H i n d I I I -N fragments (Fig. 1 d) (Wirth et al., 1989) . A single poly(A) signal is located at nt 1649 to 1654, whereas no such signal exists at the end of the homologues of the HSV-1 UL53 and UL52 genes (M. Schwyzer, D. Styger, B. Vogt, D . E . Lowery, C. Simard, S. LaBoissibre, V. Misra, C. Vlcek & V. Paces, unpublished). The UL53 coding region ends at a T G A codon (nt 3042 to 3040). The absence of other poly(A) sites and the collinear arrangement of the three genes suggest that ER1.7, LR3.0 and LR6.0 form a nested set with a common Y terminus, although the precise transcript boundaries have not been determined. A signal resembling a T A T A box (nt2985 to 2991), preceded by an inverted C C A A T box, may serve to initiate ER1.7, which seems compatible with the transcript size and early kinetics of BICP27 synthesis (see below).
The first A T G codon (nt 2860 to 2858) downstream from this signal is located in a favourable sequence context for initiation of protein synthesis (Kozak, 1989) ; it initiates an open reading frame (ORF) consisting of 400 codons and ending in a TAA stop codon (nt 1660 to 1658) just before the poly(A) signal (nt 1654 to 1649). This O R F is favoured by the high homology of the predicted BICP27 sequence to other ICP27-related sequences, by the absence of any other ORFs longer than 60 codons, and also by codon usage analysis, 85 % of the . Total proteins (2x 104 cell equivalents per slot) from the harvested cells at the indicated 11 p.i. were separated on an SDS-t0% polyacrylamide gel, blotted and stained with antipeptide serum 50 directed against the amino terminus of BICP27. As inhibitors, cycloheximide (c) was added at 100 gg/ml from 2 h before infection to 6 h p,i. followed by 5 gg/ml actinomycin D (d) for 18 h; araC (a) was added at 100 gg/ml from 2 h before infection till cell harvesting.
third base positions but only 60 % of the second and first base positions in the BICP27 codons being occupied by G or C, which is typical for herpesviruses with high G + C content.
To examine the homology of the predicted amino acid sequence of BICP27 with corresponding sequences of other herpesviruses, multiple sequence alignments were performed by using the G C G Pileup program (Fig. 2) .
of Epstein-Barr virus (EBV) (Baer et at., 1984) ; gene 57 product of herpesvirus saimiri (HSai) (Albrecht et al., 1992) ; UL69 gene product of human cytomegalovirus (HCMV) (Chee et aL, 1990) . The latter three sequences are partial and only presented in region 2. The predicted amino acid sequence of BICP27 is displayed as the top line of an alignment with the complete sequences of four other ICP27-related proteins of alphaherpesviruses, and additionally with three partial sequences of beta-and gammaherpesvirus homologues. The alignment consists of two distinct parts. The aminoterminal part (region 1) contains sequences varying in length from 200 (BICP27) to 312 residues (ICP27 of HSV-1 and HSV-2) and exhibiting only moderate homology in pairwise comparisons. The best homology in region 1 is between BICP27 and its EHV-1 counterpart (35% identical residues). Only around 25% identical residues are observed when region 1 of BICP27 is paired with the corresponding sequences of human alphaherpesviruses, and no appreciable homology is discerned with beta-or gammaherpesviruses in this region. The Cterminal part (region 2), represented by BICP27 residues 201 to 400, has a more uniform length and exhibits high homology in pairwise comparisons between the BHV-1, EHV-1, HSV-1 and HSV-2 ICP27 sequences (50 to 60 % identical residues), and to a lesser extent also with VZV sequences (40 to 50% identical residues) and with sequences of Epstein-Barr virus, herpesvirus saimiri and human cytomegalovirus (around 30% identical residues). Notably, histidine-367 and cysteine-371 and -376 of BICP27, which have been shown to be functionally critical residues in the VZV counterpart (Perera et al., 1994) , are conserved between all eight sequences examined here.
BICP27 antiserum reacts with a 50 kDa protein which is synthesized with early kinetics in BHV-I infected cells
Rabbit antisera were raised against a synthetic oligopeptide representing the predicted sequence at the amino terminus of BICP27 and used as reagents in Western blot analyses to identify BICP27 among the BHV-1 infected cell proteins, to determine its molecular mass and to establish the temporal pattern of its synthesis (Fig. 3) To further characterize the temporal class of BICP27, MDBK cells were treated with cycloheximide 2 h before BHV-1 infection until 6 h p.i. followed by an actinomycin D block for 18 h to accumulate IE proteins. Under these conditions, IE proteins BICP4 and BICP22 were easily detected (not shown), but BICP27 was clearly absent (lane 6). On the other hand, when viral DNA replication was inhibited by araC treatment, synthesis of BICP27 was not affected (lane 7) compared to an untreated control (lane 5). Taken together, the data show that BICP27 is synthesized with early kinetics, contrary to ICP27 of HSV-1 which belongs to the IE kinetic class.
BICP27 accumulates, in the nuclei of infected cells
The intracellular distribution of BICP27 was determined by performing biotin-avidin-enhanced immunoadsorbent (black plaque) assays. BHV-1 infected MDBK cells were fixed with methanol after the appearance of plaques (48 h p.i.), incubated with different dilutions (1:10 to 1:1000) of BICP27 antiserum, and bound antibodies were revealed as indicated in Methods. Even at the highest dilution, the BICP27 antiserum specifically stained antigens localized in the nuclei of infected cells (Fig. 4a) , whereas the corresponding preimmune serum (Fig. 4b ) did not stain the infected cells at any dilution. The nuclear localization of BICP27 could also be confirmed by using immunofiuorescence (K6ppel et al., 1995) .
In addition to the antisera directed against the amino terminus of BICP27, we attempted to raise antisera directed against an oligopeptide from the carboxy terminus of BICP27. Repeated immunizations of two rabbits did not produce antisera capable of staining infected cells or of reacting with the 50 kDa band in Western blots. The most likely explanation for this lack of reactivity are the modifications which had to be introduced into the peptide to enable coupling (see Methods).
Synthesis of recombinant BICP27 in insect cells
A DNA fragment containing the BICP27 ORF along with its poly(A) signal was inserted after the baculovirus polyhedrin promoter to confirm that the ORF encoded the 50 kDa BICP27 in a heterologous expression system. Recombinant baculoviruses were generated by cotransfecting Sf9 cells with linearized baculovirus DNA and transfer vector and tested for their ability to produce BICP27 in Sf9 cells, One of the isolates was selected for further characterization and was designated BICP27bac. The Sf9 cells infected with plaque purified BICP27bac were harvested after 36 h p.i. and total proteins were separated on an SDS-10 % polyacrylamide gel, electrophoretically blotted onto a nitrocellulose sheet and immunostained with appropriately diluted BICP27 antiserum. The recombinant baculovirus produced a polypeptide of 50 kDa (Fig. 5, lane 3) which was identical to the BHV-1 encoded protein (lane 4). This polypeptide was absent from cells infected with parental PAK-6 baculovirus (lane 2) or mock infected Sf9 (lane 1) or MDBK cells (lane 5). The baculovirus recombinant BICP27 had the same apparent molecular mass as the BHV-1 encoded protein.
BICP27 function
Previous studies have shown that BHV-1 infection can upregulate the expression of target genes containing an inefficient poly(A) signal (L J. Bello 8th Annual Bovine Herpesvirus Workshop, Vancouver, 1994) . In HSV-1, ICP27 expression has been shown to elicit a similar response and, for that reason, a role for ICP27 in mRNA processing has been suggested (Sandri-Goldin & Mendoza, 1992; McLauchlan et al., 1992) . It seemed likely, therefore, that BHV-1 upregulation was mediated, at least in part, by BICP27. To test this idea, we performed transient expression assays using pEC41 and pEC35 as indicator plasmids. These plasmids both contain a CMV IE enhancer/promoter and a CAT reporter gene but differ with respect to the downstream poly(A) signal present, pEC41 contains the BHV-1 gB poly(A) signal, which has been shown to be inefficient relative to the hGH poly(A) signal present in pEC35. Fig. 6(a) illustrates the difference in expression exhibited by pEC41 and pEC35 over a range of DNA concentrations. Both plasmids are in a pUC background and differ only in the poly(A) region. We next tested the effect of BICP27 on CAT expression from pEC41 and pEC35. As a source of BICP27, we used the effector plasmid pEC47 containing the CMV IE enhancer/promoter, the BICP27 coding sequence and the SV40 late poly(A) signal. Cotransfection of pEC47 with either of the indicator plasmids resulted in significant increase in CAT activity (Fig. 6 b) . However, CAT activity from pEC41, which contains the inefficient poly(A) signal, was stimulated 7-fold while that from pEC35 was stimulated only 2'5-fold.
As CAT activity from pEC35 was already high in the absence of pEC47, we considered the possibility that further stimulation by pEC47 could be limited by a saturation effect and performed additional experiments 1'25 15"3+_1-5 119.7+_17-7 7"8 pEC35 1 -2 5 164"7+_11'9 401.0_+21-1 2.4 pEC35 0"5 111"0+_4'2 314"1+_29"7 2.8 pEC35 0"2 53'8_+9"2 143.8+_4-2 2'7 at lower concentrations ofpEC35 (Table 1) . At a pEC35 concentration of 0-2 gg per plate, CAT activity (in the absence of pEC47) was only one-third of that observed at 1.25 gg per plate. Yet, pEC47 stimulated the CAT activity essentially by the same factor (2-5-) at all pEC35 concentrations. The ratio with pEC41 was again three times higher than with pEC35 confirming the data in Fig. 6(b) . Since pEC35 and pEC41 differ only with respect to the poly(A) signal present, these data suggest that increased CAT activity from pEC41 reflects enhanced 3' end processing of mRNA.
Discussion
Here we demonstrated that BHV-I encodes BICP27, a structural homologue of the HSV-t IE protein ICP27 and related proteins of other herpesviruses. Homology is most pronounced in the carboxy-terminal half (region 2) with up to 60% identical residues in pairwise comparisons of the proteins encoded by the alphaherpesviruses BHV-1, EHV-1, HSV-1, HSV-2 and VZV. In the amino-terminal half of BICP27 (region 1), homology is much weaker (25 to 35% identical residues). Nevertheless, region 1 contains an equivalent of the argininerich region required for nuclear localization of HSV-1 ICP27 and induction of late gene expression (Hibbard & Sandri-Goldin, 1995) . Pseudorabies virus (PRV) also encodes a homologue of ICP27 (Mettenleiter, 1994) but its sequence has not yet been published. Similar clustered regions of high homology have been noted previously for the BHV-1 IE proteins BICP0, BICP4, BICP22 and circ (Wirth et al., 1992; Schwyzer et at., 1993 Schwyzer et at., , 1994 Fraefel et aI., 1993) . However, region 2 of BICP27 deserves special mention because the observed homology involves proteins encoded by the beta-and gammaherpesviruses, contrary to the other regions. Thus, the ICP27 family appears to be better conserved in evolution even though the overall degree of homology is not higher than in other regions. In particular, histidine residue 367 and cysteine residues 371 and 376 of BICP27 are conserved in all members of the ICP27 family. These residues have been mutated individually and shown to be essential for function of the VZV ICP27 homologue (Perera et al., 1994) . The corresponding region of HSV-1 ICP27 has been shown to bind zinc in vitro and to contain a consensus zinc finger motif which, surprisingly, can be replaced by a different motif containing histidine and cysteine without affecting the zinc binding properties (Vaughan et al., t992) . Thus, the histidines and cysteines in the beta-and gammaherpesvirus members of the ICP27 family may serve a similar metal binding function even though only the cysteines fit the zinc finger consensus.
Our results showed that BICP27 must be classified as an early protein whereas ICP27 belongs to the IE kinetic class. This was not necessarily surprising since other homotogues of ICP27, for example those of EHV-1 (Smith et al., 1993) and human cytomegalovirus (Winkler et al., 1994) are not synthesized with IE kinetics, either. The observed kinetics were matched at the transcriptional level inasmuch as the 1"7 kb transcript encoding BICP27 was classified as early, based on sensitivity to cycloheximide and insensitivity to araC (Wirth et al., 1989) , whereas the transcript encoding ICP27 is one of five IE transcripts specified by HSV-1. The transcript pattern of EHV-1 in the relevant region consists of an early 1"6 kb RNA and a late 3.8 kb RNA which are 3' coterminal (Zhao et al., 1992) , similar to that of BHV-1. The kinetic class of the VZV homologue is not known for certain, but again the transcript pattern is similar with 3' coterminal mRNAs of 1.8 kb and 3.0 kb . In each case, including the 3.0 kb transcript specified by BHV-1, the larger transcript encodes a homologue of HSV-1 UL53 (gK).
Using rabbit antisera directed against an oligopeptide representing the amino terminus of BICP27, we could identify the protein in BHV-1 infected cells as a 50 kDa band by Western blotting. Most blots actually exhibited a poorly resolved doublet reminiscent of the two ICP27 bands observed with HSV-1 and HSV-2 (Ackermann et al., 1984) . The predicted molecular mass (43298 Da) is lower than the apparent molecular mass but a similar ratio has been observed in the case of HSV-1 ICP27 (63 kDa vs 55252 Da). Detection of this band thus confirmed the predicted BICP27 initiation site. Since we could not obtain a serum response to oligopeptides representing the carboxy terminus of BICP27, a direct confirmation of the open reading frame at that end was not possible. However, the high homology among ICP27related proteins near the carboxy terminus leaves virtually no doubt that the predicted sequence is correct. Production of a 50 kDa protein by a baculovirus recombinant incorporating the BICP27 gene also supports this conclusion and, furthermore, will be useful for further studies of this protein.
Possible functions of BICP27 were assessed in transient expression assays. Surprisingly, BICP27 transactivates gene expression although it is synthesized as an early protein. Our interpretation of the results is that BICP27 is able to increase the processing efficiency of mRNA precursors containing inefficient poly(A) signals, in this case the BHV-1 gB poly(A) signal present in pEC41. CAT expression from pEC35 containing the more efficient hGH poly(A) signal is stimulated much less, which may reflect a correspondingly smaller increase in mRNA processing efficiency or, alternatively, a reduced ability of BICP27 to stabilize the mRNA (Brown et al., 1995) . In its effect on mRNA processing, BICP27 appears to be similar to its HSV-1 counterpart. Therefore, it would be interesting to test whether BICP27 is involved, like ICP27 of HSV-1, in the transition from the early to the late phase of infection, which seems compatible with the early kinetics of BICP27 synthesis. Other regulatory functions of BICP27 such as involvement in intracellular localization of viral proteins or in distribution of small nuclear ribonucleoproteins which have been observed with HSV-1 ICP27 (Zhu et al., 1994; Phelan et al., 1993) would also be worth looking for.
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